A conformationally restricted uniconazole analogue as a specific inhibitor of rice ent-kaurene oxidase, CYP701A6.
The plant growth retardant uniconazole (UNI), which has been used as an effective inhibitor of ent-kaurene oxidase (CYP701A) involved in gibberellin biosynthesis, also strongly inhibits ABA 8'-hydroxylase (CYP707A), a key enzyme in abscisic acid catabolism. Azole P450 inhibitors bind to the P450 active site by both coordinating to the heme-iron atom via an sp(2) nitrogen and interacting with surrounding protein residues through a lipophilic region. We hypothesized that poor selectivity of UNI may result from its small molecular size and flexible conformation that allows it to fit into active sites differing in size and shape. To find a selective inhibitor of CYP701A based on this hypothesis, we examined inhibitory activities of three types of UNI analogues, which were conformationally constrained, enlarged in width, and enlarged in length, against recombinant rice CYP701A6 and Arabidopsis CYP707A3. Conformationally restricted analogues, UFAP2 and UFAP2N, inhibited CYP701A6 as strongly as UNI, whereas it inhibited CYP707A3 less than UNI.